
To:

i_L

8900__ " _,

T#
Commanding Officer, U. S. Naval Ammunition Depot, Crane, Indiana

National Aeronautics and'Space_Administration_ Goddard Space

Flight Center, ElectrochemicaI Po_er Sources Section (716.2),

Space Power Technology Branch, _Greenbelt, Maryland20771

Subj: N_nthly Progress Report on National Aeronautics and Space

Administratioz Space Cell Test Program; submission of

¢

Copy to:

Encl: (1) Monthly Progress Report as of 31 December 1965 (3 copies)

!. The progress report for National Aeronautics and Space Administration

purchase order Wll,252B on the space cell test program is submitted as

enclosure (1).

r_

E. R. FETTEBONE

v. T_ASE_
By direction

i
./

\

I

4
¸,.¸4

NASA (Hr. Ernst M, 0ohn, HNW), Washington, D. O. 20546

NASA (Mr Emll Hymowitz, 672), Greenbelt, Maryland 20771

NASA_ Scientific and Tec_c_Xu_To_-mation Facility (NASA REPRQT-20238),
Bethesda, Maryland 20014'_L_ _ ..........._._

Scientific Information Officer, Defence Research Staff , British Embassy

(Wing Commander Cherry), 3100 Massachusetts Ave. NW, Washington, D. C. 20008

\f

X,x .,
N /"

>

N 66-826 9 3

(PAGES)

(NASA GR OR TMX OR AD NUMBER)

(THRU}

(CODE)

(CATEGORY)

'1



Tat_ _iNumber of Packs
Cyel_

To X_%_ Cycling Failed

5 7
8

7 5
2 !o

18 30

6 o

8 o

6 o

: 6

2 2

1 0

6 0

6 0

6 0

0 1

3 0
k)

2

3 ?
0 2

5 7

. a 29

S_L%_._ CADMIL_ ( _-_,-

Yardney - :4.:..

TOI'AL
) )

0 2

o

2

0

O

0

o
2

o

o

!

2

22

0

2/

o

3¸
2

3

9
32

6

25

113

16

:6



.... _qi. 1!

Cells _ailed_

Since Last Total To

Report Date

I _ 0 i 0 6

i .... 1 0 0 0

2 m- I i 0 6

* All Yaiiur_ anaiys's results are cumulative. Total pack failures are

shown on p__ge_ 8 through 39; partial pack failures on pages 40 through
52.

2. Test Pars._eters :

a. General CO - : LV_:, !_- O_FB_"

(i) Ambient Temperature:

]- ] L)=°

° c.

(_:!)P itage limits per pack cn char,'e:

(a] _ .'<% _ 0.03 volts per ._'___]_at -'°..

(b) 1.40,,_+ 0.03 volts per eel _.'_ 2_ ° C.

(el " ' - 4 .. volts .• =._. - O.O_ per <_;'.lla_.'" 4()° u".

(_) Depth o_ Discharge.

(a) 9')-minute and 5-hour <:']its :

1. _: p_rcent and 2 pc_",:ent at :[3.

2. 2 percent and 40 perc_n! a', 2 C.

j. l_i.percent and _ percen_ aZ -,....... C.

(b) 2'4-h__ur orbits:

_C' oi. %0 percent at 2_ C _",, _-. C..... °



(2) Voltage limit per pack on charge: 1.49 -+ 0.03 volts per cell
at each temperature.

(3) Depth of Discharge:

(a) i5 percent and 25 percent at 0° C.

(b) 25 percent and 40 pe_ment at 25" C.

(c) 15 percent and 25 percent at 40 _ C.

(h) Orbit Time: 90-minutes--30-minute _ _: 1:,:_ _nd 60-minute
charge.

c. Silver-Cadmium Packs:

(i) Ambient Temperatures:

(a) o° c.

(2) Voltage limits per pack on c_u_rge: i._ ± 0.03 volts per cell
at all temperatures.

(3) Depth of Discharge:

(a) 20 percen_ and 50 percent at 0° C.

(b) 20 percent at 2_° C.

T ¸-, ,
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(4) Orbit Time: 24 h_--l-h_ _ _II@l_ and 2_-'hotu_ charge.

d. Silver-Zinc Packs:

(!) Ambient Temperaturel 25" C°

(2) Voltage limit per _ on ch_r_:
at 25 ° C.

1.97 ± 0.03 volts p_r cell

(3) Depth of Discha.rge:

(a) S-hour orbit: _0 _re_:_ at 25 ° C.

(b) 24-hottr orbit: 25 l_Tcent and 40 percent at 25 ° C.

(4) Orbit Ttm_s:

_e

(ai 3 hours--30-minute discharge and 150-minute charge.

(b) 24 hours--i-hour dlsch_.rge and 23-hour charge.

Third Electrode Packs (Gulton) :

(] ) -_mbient m_,.,_o+ .....

)a .J C.

(:,.) ° c.

(c) ;_0 ° C.

(2) Voltage ....:imi<s per y_ck c r". ,,q;_rge: None. ].imft "_s conoro..1.__a__ " _-
by tt_e thirc, electrode v<it.age.

(a) i_]0 miiiivc, L'.s a*. _,_' C.

(_,,__00 _'"'_ .... a" ,_.IDol_i -ui v Ol _ ta o

(3) Depth of D_sc'_ar_e:

(a) 2, percent and 4, _er:-:mt at 0° C.

[)) '-),., percent and 4) ........" ....... _" at 2 '-°_ C.

charge.

(c) i[i percent a_,d 2-percen +. at 4i-/_ C.

(4) Orblt Time: _,: _,_ ..... ,_z -..... n,/._s-- , ,-,,,_n_,J_e ,ilschar_,_ anJ ()O-minute



(c) ° c.

(2) Volt_e limit per pa_k on chsmge! None. Limit is controlled

by the third electrode _oltage; 4_ m!ilivolts at all temperatures.

(3) Depth of D_scharge:

(a) 25 percent and 40 percent at 0 ° C.

(b) 2 _ oercent a'.d _ _;er_ent at ._o

- _ _7_-- _ ,.._%_/J _

!
|
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(h) Orbit Time: 90 mlnutes--}©-m_nute di.scbarge and 60-minute

g. Stab _.stor Packs :

(a) -20 °

(b) 9° C.

(.<')2 "° C.

(d) !....._r _j C •

(2) Voitace _._m'ts p_r _,_,c,:x ,._a:'_<e: J he. ;S_ _:<ic,r controls

."=! i vo!ta_e.

(3) be:tL_ ef Dizc_u'g_:

(a] 2i percent an_ _ _._'_ -_% :% -2_ ° C• . °

(c _,29 percent and 4 ::,,-: ..: t :_, C.

- , - o ,_• _,ercen,. : _.-:" . ....

(4) Orbit T_e: 90 mira t_.s...... _n::te
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Co,if@meter Packs •

(1)_Ambient Temperature: 25 e C.

(2) Voltage limit per pack on eh_r_l _one. Coulometer controls

cell voltage.

(3) Depth of Discharge.

(a) 30 percent for 5 cells (Sonotone 5 a.h.)--coulometer built

b v Goddard Space Flight Center.

(b) 40 percent for I0 cells (Gulton 5.6 a.h.)--coulometer
built by General E!ectr_.

(4) Orbit Time: _3 m!nutes--BO-minute discharge and 60-minute

c_rge.

i. Sherfey Cycling Packs:*

(I) Ambient Temperature: 25* C.

(2) Voltage ]_mit per pack on charge: None. P_ck cycled in the

pro=akly discharged state.

(3) Depth of Disc_rge: 40 percent at 25 @ C.

(4) Orbit Time: 90 mlnutes--30-minute dlschan-ge and 60-minute

charge.

* This type of cycling starts with the cells _n a completely dis-

charged condition. Each cycle consists of a charge of {O percent of the

cell's rated capacity followed _y a discharge of 40 percent of the cell's

rated capacity. Upon completion of each fifth cycle, the ae]ls are dis-

charged through a resistor for 9) minutes to retu]'n the cells to the

completely discharged condition for the start of the next sequence of five

c)cles. In this manner, the cells opera*e below _he i)0 percent charged

state much of the time thereby preventing overcharging and buildup of
excessive gas pressure.

3 • r,a %a :

a. Under no_,maal operation, c,:mp,.e e data Ls sci_eduled t,_ be recorded

every 32 cycles on the 90-minute anl _-hour g_acks. Ou the 24-hour packs,

co.-,:p_ete _ata is taken every eig_ b_'-_s.

b. The attached data sheets give en_ o:" discharge ",nd end of charge

voltab_e readings for each cell (,n ea,_h cycle recordec.
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